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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain a static RAM in which incorrect DC current, e.g. incorrect 
stand-by current, can be repaired while increasing the fabrication yield and the 
incorrect DC current can be analyzed sufficiently. 

CONSTITUTION: In a static RAM having a plurality of memory mats, the internal 
circuit is divided into a plurality of function blocks BO-Bn using the memory mat as 
a unit, for example. The function blocks BO-Bn are provided with individual power 
supply paths connected with switches MOSFETs PVO-PVn which are turned off 
selectively under test mode for deciding a defective block, i.e., a block in which 
incorrect DC current is generated. A redundant block Br for repairing a block in 
which an incorrect DC current is detected is also provided and the switches 
MOSFETs PVO-PVn and PVr are turned off selectively and simultaneously under a 
test mode for deciding whether the defect can be repaired by means of the 
redundant block Br. 
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(57) [SKI 

[Writ] *jBc<o>«*!;^y b&ffi?cZx4>7- < y^ffi! 

^'f^fMOSFETPVO-PVn^lit^o 

GO'/L&^n ^ B r £r|£St> x^yfMOSFETPV 
O-PVn ftf 3 W£P V r £\ Tl^^p j/ ^ B r MJ:£ 

- Kfcisi*T»*Wjj&>o -?F Kettle 
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G 1 1 C 29/00 

H0 1L 21/82 

H0 3K 19/00 
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[B3RJH41 ±.1Rx>f v^Btit* ±&KM:f* 

^^^ewu try h»^tt*a^— ^*«)fi«f#« 

Xii-f = 7>T LTlftWfettSMO S FET^ 

[»w^**oifcBftW] 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] — ;£\ -f ■^iRAM^^y* 

[0 0 0 4] %g^$rffix^^^y*«lHl^^o^T 
fl Will ffl¥3- 2 1 4 6 6 9*43t#«iC|B#d 

[0 0 0 5] 

S*^ t © gs t tfti J: •? r* * a< , * * m 



[0 0 0 6] r<O?gi5f<E>0#jte, x^y/Mfl^f<^ 
[0 0 0 7] rcD^PJcDnu^^b^^^^fik^g^irff 

[0 0 0 8] 

* ^^RAM*tc*5i^r, ^y-^y h 

«-i-5«B«*&«B*4hlc UT»*t5 k k ft?* 

r/o y ^ tc £ £^te#c#f(£> n/-??S:2pjSi-afc»^*k«aF 
[0 0 0 9] 

j:^MWi:5tiot, Ksemat^aoiwBg^^^y 
a^'/iia^ D^cio "r*»«r*6T? *> s ^ 5 *»&*u 

[0010] 

[Xttfl] H lie li, ro*W^*JII*Jxfc*Wtt«!ia 

si 5 ictt, z<D&m&&m ztiti^mfcgiWt&m 2 
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^fljftlSt'li, MOSFET^LtW-hfi» 
P ^ ^ > * /UST'fc 9 . ^F-fl(7)M $ ftft V ^ N *f- ^ 

[ooii) Ni ^*5t^r, C(0*lfe«w**ft3SB 

tt, n + 1 fi©«l6"/o y ^ B 0 - B 

nk, cnfeW»^ny^^flafcU5 4'<<*««I^ 

>^yUMOS FETPVO-PVn^f)t;i:PV r 

JKlHjff&B SC^foWJCCi-S^o ^^ilKm-^-B S 0-B 
S n tthTJttZH S r ft^th^tl&ffi ZtlZ> 0 :/u 

B £^ Ltfy7"IMtC SB«^ti5 £ k fc 
lz x T KU^AMfAO-A i ^.frLt i + l^F 
W^'n^r Kt- *ff S'AO-A i Jt&rf 
a y^ilJRJIJfc^— X[g]j&FB SC^b i + 1 tfy b gd 

titffiVCCtt, W«C»(R$nftl^, +5 VCD X 0 

[0 0 12] r^t, 5Cftyay^S«fflt.t-X|alB 
FBSC{±, tt&T KU^fi'^RAO-RA i fcjffrfSL 
TlKW-fcixS i + ia©Wta-X|lIB^, JlS 
^IR^m^bttaaMlg^ny^BO— Bn 
COXn y $T KU^&^ST KU^gfRA 0 — R A i 
£LTi£HtU ^Ds/^i«KlHJl«BSC^««&-t-S 0 * 
fc, 7^>7^I«BSC[1 TKU^AK^AO 
-A i ^ITA^^^^D KU^ft#A0~ 
Ai^-KU, jf|j£f5^P ^^)ltR^#B S 0 
-B S n ^tK-WCW l/^tf^ ^ 7n 7 

KV^fAO-A i ^I^n s/*»*yB t 
XHJ&FB SC^^^^ti^.TCSr K^(|#RA0 
-RA i tSTtfy h^^lCJtlill^U m^cDTKU 

[0 0 13] MOSFETPV0-PVn/^jt/ 
izp v r ©y- Kai, «^«ft*>JffllIHKV SCi^j* 
l£-t-SSte*««««l»fS-»SC0B (^^T\ HErii*s 



ttTRiat) -SCnB/^m:SCrBMixa 

J>)1|7'd y^B0-B ns&fot/HTCft^o y £ B r 
wflSA*;-Ktt, ^cd^ 1 - h*2:*HK"^SJi»dJEKfll 

f«JW^SC0B-SCn Bftb^SC r B£ 

^^faattSN^ y.t/vf(D^i/^^yMO SFE 

TNDO-NDn/^^ND r £r;ft* LXfB\$&<D%£i&M 

ffi*cJB-&Stt5o «*«iie»J1WRKvsc(cf±, «cSpT 

?PM5£^* MIJ/^ KPTRJ^LtftiSnj^jSf 
x Mf^PTRJ«^tl. ^n^flgf^ h 
MWy KPTSE^Lt^/o y^W^T 5 "* MK-^ 
PTSE^i^$tL^ 0 rKV^A^AO- 
A i ^ir/D y^T K^MfA0-A i 
*U t a. - XIhJK FVSCHta-X 

IUBW^ffltF SO-FS nfcfctffcF S r tftflt-JftStb 
5o fe*5, «^«T7 Mg^-PTR JM^f<^ 

[0014] ::t\ taS!SWS&ffe«J»fflt^— xmKrv 

SCIt n 7 ^ B 0 - B n 4 ?j^:5Cfi^n y ^ 

Br{^l6trRttf>*L*nH-2fl<0*fflfca — 

r*Lfo<^#ffit a— XEIK<D^:iX'€ r n(±, WIS 
tSli^n ^B0-Bn * bOT^JCi^n y * B r 

**KWKffl»3K18* SttSt a — X*:^tp 0 «j^#tj^ 
fflffiUIJ fc -t — XHJKF V S CcD^-i^t: n.— XHlKtD t 

S0-FS nft^TOF S r CD*j-j£-f <S tf y MiP £ U 

[0015] ««et*&a3y»iBii«vscf±, 

t a-XlUKF V SC/l^^jj^tl^ t rL— x 

InJ^tli^if-^F S 0-F S n k. **prSffl/£7-* b« 
fPTK J»OTfi^B3'^tlJ£f^ hfa^rP TSIJ4 
iblN-XP y KV^ff^-AO -A i k^hkl^s R 
effiM^S&MWfp-* SC0B-SCnB/i tb W£ SCr 
B ^rH 2 ^M*^«otil^{:p^ v-</u3^(i^ 

tt, ¥«ff^S^ft»nj-s*iJ3t7-^ h^e- K4: Six** 

h^ff^PTR J ^^-f U-</U (II) <t^^L 

6 k # , i--<-ccDR(tef8»tH:ttfM»«-^ S C 0 B - s c 

n B # ^t/(C SCrB &zfn K U ^ff 

Mla^SCOB-SCn Bc07°n>7^7 K^^fS*A 
0~A i JcJ:0»SSttatry h^lR-Wl:o ^> 
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(L) £ U 3:(D{fa(D fc? y h&'^ W</l"£i-£ a £ b 

hfif i j t r j SOT&^p ^^fij^x^. Mf-^p 

B0-Hn4 tbOTcSTEftX o y $ B r TlEjffiflMlt^F&aS 
»ttJ*iX#JSi-*fc^"-X|fi||gtt|^f3-»F SO-F S n 
ftCbtfl-F S r fi*s^ \^<;i»h Sr*ftt2:. Jx 

UmMmSffl'MtM^- SCOB-SCnB/^VKSCr 

[0016] S*5*iSl^*pft"Jffllft^ SCOB-SCnB 

ll'/a B O-BnfteWCjEfiyp B r cD'^ 
JRWII&lK&*caS!tt ktljfcMO SFETPVO-PVn/j: 
^mcPVrdt^tl^^tL, MOSFETND0~ 
ND n ^ tj^CND r Iit7 $HSo L/t^o 
T . SMSF-tt-tftffl 7- V C C L X A Jj tS ti £ SSiS* 
EEVCCtt* .t>|»:fc5MOSFETPV0-PV 
n ft P> O'i: P V r Lt^Jtf^M/o ^BO- 
B n ft fbU^ttS^P y * B r tC45*£Jx5 0 ^ CO £ 
§\ «ffi^P ^HO-Bn *P>WCJC*^P :V ^ B r 

iRfa^K SO-BSn ftfbtH-B S r ^^jTSi - ^ t * ;y h 

[0017]-*. KtEltSiWI&Mttff-^ S C 0 B - S 
CnBftbVCSC r B^^^ # 
y^BO-B nft&t/iCjEftyn y ^ B 
r WftjR*j|ftftK*ca5l!ft btL-tMO SFETPVO-P 
V nfchmzPV r n*7i£Mt ftt)otMOS 
F ETND 0 — ND n ^fjO'CND r ti^l/ftm t £tl 

^ny^Brlt ^t^MOSFETPVO-PVn 

ft br^ir p v r ^^v«ni t r t -e-t<z>*JH«-» 

|i:$)^)MOS FETNDO^NDnft^CND r £r 

$il5/c^ %H&-f2>7n y^^tRfa-^B S 0 ^ B S n 
ft&tffcB S r ©a|3fflU'</U^B8«*<*J&Ufc**»«2 

[0018] mnzi^ J; 5 ¥Wfr»fia<**"*re*ilS 
f.xF^Kt^^, JRte«W«*&WJ»«-g-SC 
OB-SCnB ft^tHCS C r Btt— *!C/n>T l"</l"i 
£K£ 0 Z<ntctb, t^8^n;y^B0-Bn!!c 
bWcTUSyp y * B r |i, -tcoiB«Sflt»&ff.lS*rlWfcn 

«*ii*SrM5i£i-*btf, B^««*£dfcBM§:/n ^BO 
-Bn/ib^CSfiyn B r "C^£ L tc h (Dt^fl 
lW<n \°M&X&± L t> tf^SrHUWX? # 5 MX $> o r . 



ft £<, 

[0 0 19] ^**SSiB^fi7 r ny^ipJX&5-^ 

-SCnBft^^SCrBfi, yDy^/KU^M 
AO-Ai KiJ: «9tB*^tb^i O 

'B Hi, Xd K^(mo-A i irJ; <9f£S£ 

£ rt> if -5 Ti^aiHU # 5 SR fo o T , ^Mi^J iSi""^ 
£ \c X *) T&S p y ^ ^ WIT*# ^ t CD t ft So 
[0 0 2 0] #<7"n^|j0^ h^r- Kt? 

^Fa/J^^i ^ixtify p -7 ^ B 0 - B n li, nfji^coj: 

*b r fcixSo «««<eflaw^ 

^fa-^ FSO-rsno^ f±KKmJRW*efW»fB* s 

C0B-SCnB^tt>tSt'7 h^lK— 6<Ji^^-Y U-^< 
OSFETPV0~PVnC09 WS^d ^ ^ v^^tJ^-f- 

o-A i j^#li;^«|H.^^i*ix*wi*rft#tcJC 

^■/p y ^ B r 35S»JRW^»^<ft«i: *ixS 0 
[0 0 2 1 ] a_b<^J:5ic, c^lSJEffllo^aicftcjSis 

g/n S/^ B r orli, flMBXci y^ B 0-B nftb 
W^fi^D y i> B r W««fltJ&aW»^tt, »JC+ 5R 
teaiMft-Sl&ftlJflilfl-* SCOB-SCnB ft P> SCr 

b^^-t snsr tT?a#i«nc:d-7«iii: 

y^#^0* t9MOS FKT PVO-PVn/^ 
mcPVr^Sit&hSo #«frK!Btt, MOS 

FETPVO-PVn *r«— WiC^" it^rit' 
KiKIBiiK^a^** LfctHflgX p ^ ^ 4r*iJSi-Sfe ^ 
Tfi/n^^Mf ^ h^e-K^^ MOSFETPVO 
-PVn/^-OtPV r ^FiC/N-f U^yui^^ d fc 
XWfcWM^&**Wfi£7 * ^BO-B n*5VMi5CS 
~/p-^Br(Dl ^fiX/^t^ ^. L fc CO-C*) 9 7Lj%y P 

<o«^fif .S^BM^^I^'^a^S < 1 5 r t 
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mmmm.^ a ic h-j- s # 9r tamm & *r«M-r a r * a* -e 

[0 0 2 2] ft*3. Hlflg^P 7^BO-Bn^W(I^ 

gfcti\ H3^$tt5J;5^ pft^MOSFE 

TPVO-PVn/i tbli'iC P V r CO^ £ 5 C i ^"C# 

3o [14 f^T^^tl^ ct 0 HI 1 WPft>*^ 

MOSFETPVO-PVn/i!^|:PV r ^N^-Y^ 
*/^MO S F E TNV 0-NVn^ Pj^CNV r (Cf # 
Mtti^L, H 5 tCTr:^^^) <fc 5 ic, N^-W^/U 
MOSFETNV0 — N V n ^bt/CNV r <0<^> UX 

5 C 0 - S C n ^ tfl: S C r 1 1 SM-^fc ^ , HI 4 
^^^ffl(OMOS FETND 0— ND n&kt>*»C 
ND r <Dtf— hfdfi, -£<0>r y/WVVO^V V n ft 

fc. El3^t^El5cO^Sg^jT*Ji, MOSTI'T PVO- 
P V n ftfjKPV r 3h5V>|iMO SFETNVO — N 

V? B 0— B n ftbW-TCS^O y ^ B r COIg^A^ / 

[0 0 2 3] Hl6{c:te s d^3SW£:JEfflLT3fcS*^'7' 
5o 3=fc, g|7iC(i, 16©7^t^^1RAM(7)# 

|*|9l-df3\ |*| 6 tf> * * ^^iRAMOft^y-^y 
hJC-S-StbS^y h t rx — XH]|SMFAa<^-«fSlfflilHlK 
LCfttj^Kfivy h3SRN!8R SCO— jJKttlcOIelK 

WcoiEffl M £ /jc -6 ^ 7" A y ? MR AM^fll/jfcXT/ibft 5 - 

^byM^b^J&J: hMATO-MAT 

6 3 tt, m 1 7^H0-Bn J£*h6 L , KM 
^^t !) M^ATR 0-MATR 3 (i, 

t n-XffflBF B S C*fi$t5 0 £^>(^ -^y 
h ta-XmiSMFIi, HI l (7)f8jEiW*&*iJ»W t a.— X 

^«TG t £ fcK1^(HH»ffl»Ie]KV S c 

[0 0 2 4] H6iC*30-C, d <D%M&1(DX 4 y 2 
SRAMfl, Wfc(MK$tb*ri^^ 64i^^U^y 

hMAT0-MAT6 3 fc 4 OCO^JI ^ * U ^ y FMA 
TR0-MATR3^it s i Jx&<?» * y y h id 



i/7/YB, Y7Kl/^3-yYD, ^Y^>^£ 
IUKTG, ^s/ hillRlHl^MS, hiliRlHjggK 
s, 7-^ fr>7 a WA, r-^AA^^7r iBOTr 

hMATO-MAT 6 3 4 ^WcTEfi;/ ^- V v y hMA 
TR0-MATR3tt, "T-<Tf^— fllfifc ir $ ft, **r\) 

MviATOicMLT/T^n-SJ: 3id s ^^eyru 

■Y MA R Y , — K^IEffeHSgWD, t^>F8M 

ElKBL, yy-FYG, Y^-f 

S**j|nifigGD, S# iA^y- h WG^OT > 77 > 7' S 

A/ib tKc r >-^jaz»mis a d ft-eh/g-t* c 

[0 0 2 5] ^U7yfMAT0-MAT63/j!^ 
KTCft*^ U^y h MA T R 0— MATR 3 S^fH/S"^ 
^^yri/YMARYIi, M7{C«|^rStLSJ:5^, M 
¥*ftld¥ff LTfirfBSft£ 2 5 6*CD*^^17— KJiS 
W0-SW2 5 5 h Siff*|MjidWL"CBI«*ix5 6 
4ffiLcoti*Btriy hi»B 0 B 6 3 * (c:t% Witf 
^lit'y hiB 0 T^igey h«B 0 B ^, $ht> 
^XteffiVy h&B 0 *<DJ; 5M*4rft-LTfW-o * 
fc, *rft#s##i£ SftS£ tatKWK^-Y i^/U£ £ft. 
5 V* ^ £ ^JxlifH fl^s inot^tt, <7)£ ic: 

6X6 4f|Ho^ H 6 3 8 4 fl<7)^ ^7" >f 7^^^ 'Jt 

AT 0 -MAT 6 3/i!^t^iC.7LS^ c ey^^ hMATR 
0— MATR 3 ff)-£iVp*Ui, 1 6 3 8 4 t * y Fo^ t) 

i 6 *p try ho«ais***:*-t-6fcot 3 

ft, X^7V j/^3!RAM(±^(7)6 4{g-o^ «9 V^^^> 
[0 0 2 6] ^DTU^MARY^plStS^^Dt 

^MCco-^tL-^n^, ^coy— 1^0* Ku-Y^St^lc 
^^^iT^N^-vV^^M^— ^t^iiifjMO S F E 
TN1MN2^ Itlb«fjMO S F E TN 

2,>^^tf 0 :(D5^> flMOSF KTN1MN2 

O^ti^o ^/i, ^^-yr WMARYOI^- ^JidSES 
^4x5 2 5 6ficO^^yir/VMCc0^Rte^t55<:feAai 
*y-Kt45Si||MOS F ETN 1MN2© K U'-Y 

Nf > -t/HcO - xtcOjiJKMO S F E T N 3 
■(J J N4^Lt^t^ttit'7 h*SB 0 *~B 6 3 * 

y r ^MAR YCOI^]— ^T^gEi^^tL^ 6 4iiC0^^-y 
iryUMCtfOj^lRMO SFETN 3X^4^- h(i, 
^t-5t-/7- KSSWO^S W 2 5 5 iZ^ttl^tlP^ 

[0 0 2 7] ^*y7UYMARYtr«ffit6^!7" 
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KSSW0-SW2 5 5tt, ^<DM3jiZlS\,^XttfcT £ 

- K*MPOIKiIeIKwd«, 0/j<£*Lfti/*6 4^^>^-r >V 

— k»mw o -mw 6 3 Hrttxr Ki/^f^-yx 
Dici^iSfrB^tiS t £ iM. z<nxr K^f=»-y 

X D 7W3 4 h <D V — KiSlffiffeO "^WX 0 -WX 3 # 

Six* h*WPIKMSX«:5C*^y h» 

WRS^^^fSvy hl«*^MS O-MS 6 
3 ft b tfJCM S R 0 -M S R 3 tt-Ptbflt*& $ tl £ 0 
£ b !c , XTKi/^f 3-^XDCfi, XTK^^'y 
77 XBri^ 8 try h<0]HUT KV^iS&X 0— X 7^ 

flt3»sn, xrKi/^y77XBi:tt, tf^a.* 

^AX0-AX 7 ^^LTX7 K UXfS 5*A X 0 ~A 

x 7wsna. 

[0 0 2 8] X7Kl/X/^y77XBft ^9v^y9 

m^MAi^mwkmh^n^h^, r ku-^avjsst-a 

X0-AX7 ^tLTA^^W 8 try hC0X7' Kux 

fff#AX0~AX7*]R9i&3K «*Sr6t4:tfc, n 
txb<nxr vu*m-£r&hkiz.faz$r Kl^ff-^X 0 — 

X7«L, X7K^7^^XI)!«t6 0 * 
X7K>^f3-yxDft H^Sftfct^rtffiMlB 

.^fsfX0-X7^7^^KLT, x^/^-ra^-O^ — 
K8MW 0 -MW 6 3 ^bl/C^- KS&JPBlff -*WX 0 

(SS-MSO-MS 6 3fc^^[j:MSR0-MSR3^^ 
> !7 — KSMW 0 — MW 6 3 ft t>*^ 7 — KSUBttfi " 

wxo-wx 3^M^M^:^}:j:or^^y r u 

-YMA RYO^t^ty^ — KISW0-SW255 

[0 0 2 9] dllZ, ^*E:\)-*y FMATO ^MAT 6 3 
ft btR-Jbfir;* U ^ v b M A TR0 —MA T R 3 CO ^ 
!)7WMARY«t^«f^y MB0*-B 
6 3*f3\ ^Jd^jSl^-C \?y h^£l#f[ElB&B L<D*J 
fc^~Z> >^;H(7)MMO S F ET P 2#t>*P 3 

L Tflin: V C C tC*5^ £ tl. ^Tif fc*3l MT 
Y^- hYG^jffS h7>7^77^ M l&i>*T 
2*CjS"fr**bS, t^FSM^BL^MMOSF 
ETP 2&t>*P 3C0^— Mdfi, ^-iSftlJWlHlKLCd^ 

rt»««fB5-siiT23&s#at-fltj|eSixa 0 try 

T Iz/fMARYWt^^ y -tr^MCCOi^ffifciR 1 

&o*r 2 ©±^fti»ft-fr*n-5>« * y ±^mmmm 

Mvcct aUHKRtt btb^^y- h I- K3ilrt««W«ifB 

fSHT 2 SrSltS P-^-^^^cDJSEBjMO S F E T 
P 1 £fTti\, rfrUdJ: 9 > i^ibMO SFETPlli, ft 



^ * y -te /UM C leftff «R ft £«K«£E V C C 

isjatfc, Mmosf i-Ti^MPait 
SB 0 *-b 6 3 *<n£ffi=£mk L-Tf^ffli-^o 

[0 0 3 0] ^Uv^z hMAT0~MAT6 3t£hXf 
KJESj^'J fMATR 0-MATR 3 SrtEhR-f 5 

liL^St:^. — XBKffl^fS-y-MF 0-MF 6 3ftbtfi: 
MF R 0 -MF R 3 ^^^tlMS^ ^yhJUWR 
KMS*»fe»j4;i-«^y hiitRM^MS O— MS 6 3ft 
^t/CM S R 0 -M S R 3 /f^MW^^Il^o * 

t^TSE?5S#aic«r«**L, l«»SllftV^7 KV^I» 

ATD^It:«^ti5o ft*o\ rtSBiMlWfi-B-TR J 
[0031] -vy h 1 3.— x@Rmi ? «, H8 

J; 5 id, hMATO — MA T 6 3 

ft^t^^^y^-y -vy hMATR 0 ~MA T R 3 icM 

itLTaatte>tt5 6 8^^*.^^ h t ^— xiukum 

F 0-UMF 6 3 ft ^L^i-UMF R0-UMFR 3 

^^wvkdamy^ s»<^*6*«*a ^ co n ^aft 

pDtbSbn.— XF 1 ^r-g-tfc fflllVCC^y^- 
^Vl<7)AM-foi!3 ta-XF l irtoFflicri. 3f0 

©Pft^/UMO SFETP7-P 9 &UMM1&\Z& 
ttbti&k bt>\z., Si^^Pft^MOSFE 
TPAt^l/7 y^fflCPfir^MOS F ETPB 

t^3fe^I0fS^»^&ixS« mosfetp 

7MP 8 coy— hfcm&CD&Mm{<r:*C%kft£tl s MO 

fc*d«astL«5rt*Pi»J1W«*c s \<^m\zi&ffi£ti 

Z> 0 MOSFETPB©y-M:it J^s*—? 

V l <nffi*fB** s *ie**t, rco^>-y<-^ V 1 codi^ 

MfMF 0H1F 6 3 ft^i:MFRO-MF R 3 t 

ft5o 

[0 0 3 2] ZfrlltC X V J . t ^l — XNS&tfcl^ff "MF 0 
— MF 6 3 ftb^CMF R 0 -MFR 3 CD^n^tLii, 

SgUMF 0-UMF 6 3 ftr o '0 ; iCUMF R 0-UMFR 
3 <7) t: =l — Xf l^Wr4ft«A:$*t5r. ^^*{*{-, m 
l ^**.-S5ft fefi*KSi-S ^ * y ty hMAT 0 -MAT 
6 3ftf)t/(-'/Lii^^-y hMATR 0 -MAT R 3 
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[0 0 3 3] fc\Z % ^*!lvybMAT0-MAT63 
tphXflZjLS: ^ ^ !i ^ 7 hMATR 0-MATK 3 (E>€t 
Wffl3IJ»IelKLCtt, ^A^aB^J^JCi-St a. 

-xiaiiSffl*fs*MFO**S{'tsyr (nor) y- 

hN0 1^Tj?N0 2^tt? 0 /T^-hNO 
1 fioftk^A^^t-f*. P^»J»m-f-T S E 

^ey^^ h<nrt«fflM»« oSHT l kteZo ^ T 

y— hN0 2 0ft*OAA*fJ:tt, ftWIWS^TR 
JtfMfcMKflfcjeStU *:<7>ffi*fB8-tt\ *t*> K (NAN 

D) y- hNA2 0-^A.^^7-C«^ix^o ^> 
K*"- hNA2<T)tt^(/)AMl i tC{i, f?y— h N 

Al©fl|*f|tW»ftSiX-5 0 t^K^FNA 

i <n—-Jj<n^jj«gF?[z\± s rtSMUflUS-S-T s Ea*#«!c 
fftafrSFtt, *«Dte;&0DA/J»7-{ci:l\ ^yhW^M 
S Oi»<OKte<S-8-icStf*flS-t-Se5[*s^y hiiiRis*M 
S 0 B^Sfft»Six6o Ky— hNA2©W;jfi* 
fi. rtSBMIWfM-SHT 2 £ >f>^^V4^g 

TKiertSlJft'Jffllft^S HT 2 B t £;ft5 0 
[0 0 3 4] ftWfflflEBLCtt, £^ie, KifeMfBtt 

MKtt 3«<75 pfty^MO s f e t p p 

E^bO'CNft^MO S F ETN 7 -N 9/^£>fr 
3*S£*y— FG 1 £"£ti\, MOSFETPC 
&TJ<N9<Z>y— MCf;*, tyKy-hNA2©UiAfi# 
•o*9rt<fB«#p«S-SIIT2*S#fiie§*T,So MO 
S F ETPDMN 7 cd^— hicte, M^ir^-^y bM 
VUSZ-MSOl&tim&Ztl, MOSFETPE^NS 
<Df— hiCJiT KU^»»tfeai«#ATD^W*&$n 
3 G MOSFETPDWPE/j:fj(;f:N7WN9(7) 
KM >-}c*3»t««^.H, >T =7-f Xffl 

[0035] rttbont^fe. WMSffl^SHTi 

§\ feSlWCtS^^yvy hMAT0~MAT6 

3 & ^ t>'i^7i:* * ^ y -v y b m a t r o — m a t k 3 as 
£ t XE!fca*ffi»M F 0^y>^ u^^k 

#SIIT1«:, H^*tLftv«K*^LX^!y h««Pl 
KMSCM^H, r(OrtffiWJfflim*SHT 1 a ? u- 
^^£l3ttTilJRft(£^y hiSJRff v*MS 0— MS 6 3 

[0 0 3 6] —^7, ^jffiffi!l«l«5*SIIT2{i, 

-T^^^-y-^'y FMAT0-MAT6 3 ft P> tKC 

^ y y hM A T R 0 -MA T R 3 ^fil^®t^i=Ml J: 

13 ttffl^ffifettusjcfc^fe^^wjffi'ra t zL-xmtew 



w</u£ Six* SctJCK+SRte-^y hiiHK 

^p-^-MS 0 B — MS 6 3 B^UH-MS R 0 B — M S R 
3 B^n V lo^tls-VfoZ Z £ Sr*fH-a#iWJCo 9 U-< 
frkZtlZo mt-J:t). ^yv^/hMATO-MA 
T6 SftfeWrJCS^^y-^y hMATRO— MAT R 
3 cofr ftffiMffiniB L C J: t» ffM £ *i -5 ffiffflfflKB" & 

SHT2I1 -f ^^MRAM^^nJ^flj^x^ 

1 try h^lR— Wica r> u-</U^r £*t, -^rcoffi, 
(OtTy hll-f^T^^ U^V<^ ^tt^> 0 ^^.vC 

JttfS't'Sj'^y^y hMAT0-MAT6 3tebXf^K 
*>*y^y hMATRO -MA TR 

[0 0 3 7 ] m^WlSS, rt«Baa»f9*SHT2tt, 
HUfd^l 1 ^lxg»WJil3f S C OH-SCnBft 

■^SUT 2 ^r^r^y- h^SttSIEtbMOSFETP l 
ta ^wz^mmo s f e t p 2^t>'p 3 ^^'J -^y 

h M A T 0— MAT 6 3 t£ bTflCKg: * * V T y h MA 
TR0HIATR3 ^r^tR^iCtll^^^ fc^CO^ 
-Y y^T^O^ !)MOSFETPV0-PVn/^jl5l: 
P V r tC^-T^^CO^^^c 

[0 0 3 8] fe*5, ^37^^^W»ls5-DTE 
Q(i, F^fflS©J1iriim-^SHT2c^yN-Y ^/^iftn^ 

U-^/Ui $ti/po7 Kl/^Mitt«HfAT 

[0 0 3 9] JfciC, -^y h^KlBjl^MSte, F^aSlU1Rl(B 

Y7 KU.^7?7YB^b§t|^^ 6 tf' y h<Ort*FB 
T Kl^^ffi*Y 3-Y 8 ^T^- K IX, 

h31tf<fI-^-MS 0— MS 6 3 U^/Uir^ 
5, rti^^^hMlff!^ ^f^^y^iyh 
MA TO —MAT 6 3 ^-ttt-PlxWft c5 H5c 

[0 0 4 0] — 7j , 5C«^ y hiltRRKR S m 9 
tt;£*x£ J; 5 J', .H^D^^FMATRO-MAT 
R3{C^LT^tt^n^4fg^Wi5LS^y hi^J^M 
WRS0-URS3^Ii, Zixh(OmtL%^^ b 

r 9 ^ y/^^V 7 0A^^t^*ii^^tto 1 
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lift^Y 3 T-Y 8 T^5^teR£Hf-SrY 3B-Y 8 B 
^tt-SNf t^^^MO S r KTN A&^LTlHlSgeD 
»*«ffilcSSfi>*ttSo rtSfB/— Kn r f±, 2<® 

CO Pf-v^tMIO S I 7 KT I 5 KAVP I^^LXil 

FETPMWPN^ltiltEVCCCg^^tl 
3, MOSFETPKMPM^y-Ml 
12, Ky— hNA 3<nmtii8 tl, MOS 

FETPL© V — F IZ !:£ , YTK^ft^AYO-AY 

8 co^tfe mm s- 1 ft 5 ^susjfflim &pyatd 

£*b£ 0 ^fc, MOSFETPN©y-M:(t -YW 
— 7 wttj*es-* s #f*&*ix, :w>f^-?v 7^ 

[0 0 4 1 ] -T> K**— hNA3<D-*OA;*7-t: 
B\ ^yTTBSWg-SrC SB*fci:«cj»j«*ix5rtafl5llfl» 
Id^CSBY^^tL, *c0ftfcfr(DAVj«*iCtt, t 
a-XF2^ti>ka- XleliftoO H«J«fl-##W& $ n 

(O^ffiv y hfc a-X[UgUMF 0 -UMF 6 3 ft ^U* 
CUM I? R 0 -UM F R 3 t N f^c^H, *Ji£"f3 

> hiltR[E]^UR S 0-URS 3 &ffih)£-fZ> t a— X 
F2{1 MSI'SJlS^^y^y hMATRO-MAT 

#»RW^«IWStb« 0 l2(B(Ota-XF3 
tt, *frJi^5JEfiy * y^y I- MA T R 0 -MATR 3 

[0 0 4 2] m^cor^^^, '/llfi^y h^^lHJiHgR 
SC0W»V.JCft^?/ hiSiRSfi&URS 0-URS 3CDHVJ 
jl^-oi tl'jilfi^y FWIi^MSR 0-MSR 3 
WSSi" ^JbS^^y hMATRO-MATR 3 J&H * 

-fixj^w^Fft^* U -vy h kWZ&z-btiXt ^-Xf 

^^fca-XF3 ^>ttir^ofcMOS FETNA 

*.**<btf fc a-XF 3 icfcoriBtS^tLS^F^^^e 
•vy hcor Ku^trtfflJr K!/.x|afY3-Y8o^?) 
tt^:<0*R(te«-»Y 3T-Y8 Tft &tf *Y 3 

B~Y 8 B t \^XAJ}£thZ>^y hT F^^^Mt^ 

S> hiMo-MSRO^MSR 3(2, ^>5Lfi ;* ^ 

])^y hMATR 0 — MATR 3}C^HfW^n, 
C JxSr^tfTTL^ -X- U^y hMATR 0 —MATR 3 

ba — XIUISm^fS-^MF 0— MF 6 3^/^ U-</U£ 



[0 0 4 3] ^JC, Y^-hYGlt ^^r/WMA 
R Ycoffltttfs/ h»B0*-B63 * iC^jS LTt£<t h 
tl% 6 4>tfCD h7y^77^-M lWT2^ff 0 

#JE^5ffltttt.M-r-*»CD0 *-CD 7 

£-£ix3o h7>.X7T^hTlWT2« 
tfc^N^-Y^/UMO S FETCOy- i^8M 
fo«^$tl, Yy- HK»|n|»GD^p5»fl?-r5 
t^y hntiltRfK^Y S 0 *~YS 7 *^-^tl^tLftiSC 
*«SixSc ZtllCX*)^ Yy-hYG»t^h7 
^7ry- hT !2ltfT2tt 1 »Jt^«lfy hfltiHR 

fi-^-Y s o * ~y s 7 * j&sfftJi " i " (:: T\ tf 5/ h 

aSiltRfi^Y S 0*-YS7 *^>#Jxtefit#75^^>r 

"1" t#L, -t«>a»(o«»4:»a "0" a 

V) s y*lJT^MARY©fflil^3/hiBO*-B6 

3 *^Jff58jifl^tti*If-^SCD0*-CD 

[0 0 4 4] ;Lt7}3l1^W;::fel^T, Yy- HYGI2, £ 
iilEVCCt^y rWMARY^Mfc- 

IZ^tl^tim-fbtlZN^V > ^/VS^fMO S F E 

TN5MN6t, iBaRiSEvcctffi^itry bi»B 0 
*-B63 *^Rte»0 5 Rte«S-»*:«on4fcU«t-» 
ifc'y FiB0*-B63 * ^ffSteXt^SlEflt-^jWB 
iz^ix^tv&ttbti&PJ-v >*A'!5l<o<f =*9<f Xmo 
SFETP4~P6 t ^r-Srt?o - ^ 5 % , fl#MO S F 
ETN5M'N6^y- M'fi, BulCrtSHSftOfflfi'-B' s H 
T 2 <02*i|Efii#O* 9 IxtertflSSiiaUri-^ SHT2B/p(lt- 
i^^iX, >f37>fXMOSFETP4~P6^-M: 

>T =^7>f XfflCOF^^jffllfff-^-DTEQ^fft-^^tL 
5„ mi-J;^ MMOSFETN5MN6I1 R 
g^WMStSHT 2 BcO/^-T ^/U^SttTiS^W 
C^*>^ft|^ft«9, ^^t'jrWMARY^Mtatt 
it>h|B0*-B63 * W*jK(BAT/JE(Effi-»»<73 

±lfS^<<ffffl-*-*o *^c, Y^7-fXMOSFETP 

4 — rtffl5ffiiJ1Bf&-y-DTEQ^D ^ u^<yu^*S:lt 
xatJRW^5j->ttiBA:ft9, ffi*tf s/ h^B o*-B6 
3 * co^R^t^R^ft^co ^/u«rlKH«JE V C C 

[0 0 4 5] ft*o\ rtfflMflifffflrDTEQtt, mfSEcoj: 

gBWJWfB-B-SHT 2 Bi-±, F^lg|5^J»(i"-B-SHT 2 ri^-f 
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*i£ Q Lt^oT, MMOSFETN5MN64^ 
(jt{:Yn7^X'MOSFETP4-P6(i, *tJt^<5^ 
^rV^y HM A TO— MAT 6 3 ft hWcKS: * * V 
y hMATR O-MATR 3(7.)tM^M^IW^ 

[0 0 4 6] Yy-FYGi:(t ^fj5i!5CO J: 9 

ft-^-Y s o *~ys 7 *^fltj&**ts 0 rcDYy— vm 

WlRBGDfCfi, YTK^^-^YD^b^lK 8 
If* H«ftJltR(t-^Y S 0-Y S 7 3* jtffltCflfclS 

MSO-MS 6 3 ftfetflCM S R 0 ^MS R 3 ^(ItftS 

rYBi>P>3 Ify hcOF^aST KU^MfY0-Y2« 
*&£ix, Y7Ki^.^^77YBPt 7KUM« 
7AY0-AY8^LT9 tTy h CO YT KU^Ih^A 
Y0-AY8«$il5 o 

[0 0 4 7] Y7K^^7rYB(t 
SRAM#»K:|M8££Jx3£*, 7Ki/^AMfA 
YO-AY 8 ^LXA/j^tL^ 9 t'^y h«Y7K^ 
f3#AYO-AY8SrEt!)i2^ 3 k k , - 

tihcnvr Ku*«**ri£(rrt«5T K^^YO- 
Y8^^hJci-s 0 rco?*,, Tffi3 tr^y hcortspr ku 

7fflfY0-Y2tt, l»aS<WJ:5*^ Y7KU^- 

yYDl:«^ti, »?) 6 tr^ hcortffiT Ku^ff^-Y 

3-Y8H ^5^yhMAT0-MAT63S:R- 
[0 0 4 8] —77, YTK^^f^-yYDtt 

tt*v^ffl5ftiJfflift?-^YG60^^ u^/u«rfiM"-C«RWfc: 

»tt4Kffil<t £;tx, YT KU^y77YBHftKSn 
artflST h>7^Y0-Y2^- KIT, *tJfc-T 
5 h^3M4R<i-5^Y SO-YS7 S«Jjr^>f W< 

frk-lr&a Y^- HRSi|lIttGD«, *Jj£-T£^ 

y hjlJKff-^-MS 0— MS 6 3^)6^fiMSR O-MS 

tt, YT Kl/xf3-^YD^b8t«4ix5iry 
8WB*Y S 0 - Y S 7 *rffl«B«#o* 9 t'y h^il^fB 
^■YSO*-YS7*Rfc|i ^JStSY^hYG 

[0049] ^^yrWMARY08 #R.CO+lffl y h 

D 7 hWG©*tJttC-r5Warjt#i&^ 
b UWG 0 — UWG 7 60m^J^{^^^tb-5 £ £ 

£>ic, iry^Ty/SAco^t^^liiry^rvyu 

S A 0 - U S A 7 W A*«-f ClS^Slia, S^iA^y 
— hWG©WfcS#i&^y— HUWG 0 —UWG 7 CD A 
^iSmi, Wt5A^T w -^''^ D IB0-DIB7 

^U7-f h r y/w a co*t£t-r 6 WttlUBcoHl A/ffi 



^KlfrfrStU 7>T hT^^WAco#^v;[UKcoA;ja 
^ftt, 7^M^77r I BWS*«;i-S#ffi:lHli«wttl 
/jffl^fctt'&SaxSo ir^Tv^S AcoWuir 

>^7>7'USA0-USA7(7)[UMi 1 (t MiS"^ 
tfjTjy 2 — $ s^y^ DOR 0-DOH 7^^L"Ct ? — -^ffi^ 

^ y 7/OB <Dttfc-tZ ^ffiiaiBoA^a^-tcjeo $ 
*U f-^A^<y7r I Bco#*ffiRBcoA^a8^* 
b OTdir- * tf«l>^ 77rOB 0##fiz:lHl^(Dm^fy» 
H\ *HSt5f^^ Affl**-^ I O 0 - I O 7 ic^-nf 

tt, s >^»*[niBTG^fertffllM«ifSS-WP^flt 
«&Six, x— ^UlA^y7r OBco#*ffl|eIBJc«, f*l 
*Mfl»Pfi 8-D o c $ ft 6 o 

[ooso] f-^A.^<^77 i BcD&^.pr.mv&n, 

7*— *AW/;*B7- IO0-IO 7 3r#LTA>0i*ft& 8 
bfy hco*^^-^— 9>T by'^^WA 
©*hS-t-£ WMElttteia*-*-a a Sfc, 7>/h7y7W 
A^-fr^fitlHJBJi, rtfflJiMB«#WP<o^N>r u-^i^SrS 
»tt:a««jl2:!inif^ttlBtStL, f—fXJj^yyr i b 
©*HKi- § J^filUBa* bfei* £ 1x5 3* i2^7— ^ ^rF^ 

0-DIB7 £:frLTS£i£^— hWG©^f|,¥ 
f f hUWG 0 - UWG 7 J^gif a o £ h 

\Z S Xt%ikZh¥— hWG©#fii^jA^y- hUWG o 
-UWG7lt *tei-5~^s/ hatRW&MS 0— MS 6 
3 ftfeWCMS R 0 — MS R 3 tfV-s^ W<;\sk Z 

k^mmblcfbtfFVtmkZti, 7^h7yywA^M 

7l/^MA R Y<30^JR^lXjt 81<7) ^!J t;i/MC t-S 

[0 0 5 1 ] —3*7, ir > X7>^S A(D%L{\L± V 
7USA0-USAn(t ^^T^^iRAM/il^ 
ffiL^e- b'k ZirZk^. J * U 7' m a R Y coil^ 
$lxfc 8 flSoo^ y ir^MC ^feffiMJtilT*— ^i»c D 

0*-CD7 *^UTtti^*Jx-5BS^ttIbff-&^iStS 
U tti;jf-^^ DO B 0 - DO B 7 *^ Ltf-^ 

UaA^y7rOB<o*fiS+S*ffi0Btce*-*-5« * 

fc, 7-^B^^77 O B(7)#*fiIUB«, rtSRWJ1» 

ti, ty.^7y7 , SA^iSf5¥fitxx7y7 ] us 

A0-U S An^bffl**ix5a8^fflLfS-**$ bi-tS 
♦Bit, ^Attl^^ I O0- I O 7£rfl*L-C** 
^^MRAMcD^ffljC^aj*t"5o 

[0 0 5 2] S >^S5£fniKTGI±, ^ffl^bjEft 

M»frT*i: LX^^HS^^^^fK-^CSB, 

h 4 * — 7*Ms o WE B ^T>'tU7J ^ S-OEB 

«: t i-±*#a©rta$«(»«#&'aiiRi»i-jgia l , ^ 

W/tx* hffl^'y KPTR jXWft^D y^«Sf ^ 



(10) 



&m^8 - 1 3 8 3 9 9 



hm^-y KPTS EZftLXiMSZtiZmm-tl-gW^ 
* Mf^PTR J &tPF&:/n y ^W&t 1 * hft-g-PT 

5 i^tt^WflftTK j &l>'t s KSrStlWjM 
AMU ^^'J v y hMAT 0 — MAT 6 3^ bt/MTC 
git^V^y hMATKO-MATR 3 <n£ffirtt10[Ql& 
LC(:«t5o 

[0 0 5 3 ] EJUL*>J:5fc^ r <n$$tlgftl0>x#T4 y? 
iRAMIt 1 1 «^7 J P 7 ^ B 0 ~ B n l:^t -5 

6 4p|<0^^y -^y FMATO-MAT 6 3 «t , TLfi^ 
o^B r {C^-t"S4tec0.7Lft^^y-^^ hMATR 

o-MATR3^ii, z.1nh<nt^y-?v hRV^K 
ft^lJ^y hfii* HllEVCC^^yrHMA 
R Y&Mf&-rZ>ffiffiV'y MftB 0*-B63 *(7>^JR(s 

t 2 , ixtertawjaiffl-^- s h t 2 b jkrfift&mwffi^i) 

»*KWJ-«0W =^3M£o£ HlOSFETP 

2&t>M J 3, N 5MN 6 4<bWri J 4 — P 6 Sr^jfx^ 

[0 0 5 4] nfti-CJztK 7>^fO^.RAM« 

fiwK^a^^a^fBWt^s^Tiis^^ y * kmatr 

0-MATR3 £tOg# J; £ «SF"C# £ Jfr»^ ") ^ 
iM, 7^f0^f.RAMcDSu H u^t^ili6, ^ 

[0 0 5 5] K±©«i«|^&#&ji5fffflMli, T 
iecoii!9 r-fcSo 

(1) »^'Jy7F^fx57^f^y^iRA 



(2) jisd (i) ?i:fc^r, ^mmm^&^mm^ti 

[0 0 5 6] (3) ±Jd (1) ^&U? (2) «;;L*3l^ 

* * tc J: o T*$r *a*if 5 a* 

(4) _M£ (D iSftOL (3) xncjt«9, H««at^F 

(5) _LfQ (l) gCfci^L (4) xlt-J:^, HlfccD^ 
[0 0 5 7] j£A_L % *«K#^J:o-c4$ixfc»WSr.* 

tm -cm * & fes^tw^t' t> ^ t \ m x 

BK*eJ»1-Sr^^J:>j*«^n ^^o^^j ^ ^ y 
y hcoffiTfL^^a^WJLrv^^K lsiK<o»ifi*ffl: 

JtV^U, MO S F ETJ^^CO^^ yffRtfflV^i <^ 

>:Pfe*Sc^li, It<?)7r >^ v^F^^rMS^ ttfr 
AMIi, TlST^h yt&ffijLZ^k&'&m&Wkltt 

[0 0 5 8] 01 irjo^-C, W^.^TC^yn ^^BrC 

■?T KU^ff 5 A0-A i « % 7n y ^Jg^fniKB S C 
^£5^=1- Kig^r/p ^^iltRM-^-B S0-B 

ftltfeilSMOSFETP 1 SrBUI»LTt J;i\ 
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y FMAT0-MAT6 3 ft ^ICftS^ * }) 
-?y FMATR 0-MATR3 t XT Kl/^f^-yx 

f.RAMit Mi^^y^^ h&twiis^y -^3> 

MFRXflh^y hmSm&R SWta-XF 1 — F 3 

M-'iTWMARY, fc*3> hM^^BLMY^ 
- hYG, |^c|8^^$ix^^y Mia — Xleiii&MF&tF 
ft*ffft94»PlHl» L c , &bTJ i Km9fc,i<£inZ>X J g:^y h 

7- -r ^ * m r AMi^affl l /c^i^oi ^xnm ltcak 

fRAM^#l^ y ilSiniK^y- 

s*»mKict>sjij-e£a 0 rco?swf±, '>ft<£*>& 

[0 0 6 0] 

Wft t ©{c J: o T^bita JftftSrlBI ^icKW-f tttf , K 
M£rJtM££: LT^rtaielBftS::/* 3/ *4MMU 
/i^co^Ffi^n ^W^x* h^e- KJc&i^TPif 

^■7ttHBii--5r ir-c, 2/^r^ici^;sfcsa>Fji^ 

x., ftm-TZZttf-CZZk khlz, K&y* yflz* 
5^lfe*»*c5fc-fto-t\ ttilc*i*>Kft©WHi^ ^ y ^ 
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